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(54) Vitamin powders for beverage applications 

(57) The present invention provides a powder com- 
position which comprises droplets of a fat soluble vita- 
min which droplets average about 70 to about 200 
nanometers in diameter, and which are dispersed in a 
modified polysaccharide matrix, beverages and tablets 
containing the composition, and methods of making the 
composition. 
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Description 

[0001] The present invention relates to powder compositions and emulsion compositions useful to produce nutrrtt us 
vitamin and mineral supplemented beverages which contain vitamin E and other fat soluble vitamins. 

s [0002] Sports beverages such as GATORADE®, and vitamin supplemented waters, are beverages where the addition 
of vitamins is of interest. Also of interest are beverages used to restore electrolytes lost through diarrhea, for example, 
Pedialyte®. Also of interest are carbonated beverages such as flavored seltzer waters, soft drinks or mineral drinks, as 
well as non-carbonated fruit and vegetable juices, punches and concentrated forms of these beverages In supplement- 
ing such beverages, it is often desirable to preserve the optical clarity of the beverage. Fat soluble vitamins for supple- 

io mentation are available in many forms, but when added to beverages, will tend to increase the visible turbidity. Ringing- 
-the formation of a separate fat-soluble vitamin layer on the top of the liquid, is also a problem which vitamin formula- 
tions have not solved. One means of adding fat-soluble vitamins to beverages without increasing visible turbidity or ring- 
ing is to encapsulate the vitamins in liposomes. However, this is a costly process, and the concentration of active 
substance in the liposome tends to be low. 

75 [0003] One object of the present invention is to provide a powder composition of fat soluble vitamins which can be 
added to beverages in a restorative or nutritionally supplemental amount, preferably without affecting the optical clarity 
of the beverage and without altering the sensory properties of the beverage to which it is added. In particular the powder 
composition does not cause ringing and enhances the bioavailability. 

[0004] Another object of the present invention is an emulsion composition comprising a fat-soluble vitamin, a modified 
20 polysaccharide, and water. 

[0005] Another object of the present invention are tablets comprising the powder composition of this invention. The 
tablets of this invention maybe dissolved in a liquid without causing ringing. 

[0006] Another object of the present invention are beverages, by which is meant liquids intended for human or animal 
consumption, containing the powder composition of this invention where the fat soluble vitamins are present in a nutri- 
as tionally supplemental or restorative amount. 

[0007] Another object of the present invention is a method for producing the powder composition. 
[0008] Accordingly, the present invention relates to a powder composition which comprises a fat soluble vitamin and 
a modified polysaccharide, which powder composition comprises droplets of a fat-soluble vitamin, which droplets aver- 
age about 70 to about 200 nanometers (nm) in diameter, and which are dispersed in a modified polysaccharide matrix. 
30 [0009] A preferred powder of this invention comprises droplets which average about 80 to about 120 nm diameter. 
Most preferred is a droplet size of 100 nm. 

[0010] The powder composition may include a single vitamin, or more than one vitamin. The vitamin may be in pure 
form, or may be in a diluent such as an edible oil. Powder compositions of this invention contain vitamin droplets of a 
very small size. As a result, the compositions can be added to a liquid without causing ringing. In addition, bioavailability 
35 may be improved. Also, preferred compositions of this invention can be added to a clear liquid without significantly 
increasing its turbidity. 

[001 1 ] The powder of this invention is made up of particles of fat-soluble vitamin dispersed in a modified polysaccha- 
ride matrix. These particles maybe of various sizes, but all of them are at least sufficiently large to have a structure 
throughout which individual droplets of the fat soluble vitamin are distributed, and may be as large as several hundred 

40 microns. The vitamin droplets have an average size of about 70 to about 200 nm in diameter or even less (for example 
50 nm). The droplets may contain fat soluble vitamin in a pure form, or fat soluble vitamin in a suitable medium or diluent 
such as edible oil. The droplets may also contain a mixture of two or more different fat-soluble vitamins. When the pow- 
der is added to a liquid, the predominant structure of the resulting droplets is a vitamin core sheathed by a modified 
polysaccharide interface between vitamin and the aqueous medium. 

46 [0012] Droplet size is conveniently determined by light scattering technique using an instrument such as Malvern 
ZetaSizer 3, which provides an average droplet size (the m T average). This method is known in the art and decribed in 
various references (for example Particle size Distribution, ACS Symposium Series 332, Ed. T. Provder, American 
Chemical Society, Washington, DC; 1987). Thus, a powder composition of this invention contains droplets consisting of 
the fat soluble vitamin with droplet size average about 70 to about 200 nm in diameter by the technique of light scatter- 

50 ing. 

[0013] Optical clarity may be estimated by a visual comparison, such that if there is no significant visible added tur- 
bidity, the liquid has retained its optical clarity. Optical clarity (turbidity) can be accurately measured by turbidimeter. To 
determine the turbidity, a sample is dispersed, with stirring, in water or beverages. After complete dispersion, which 
usually takes a few minutes or more (up to complete dispersion as determined below), the turbidity of the resulting liquid 
55 is measured using a turbidimeter (available from Orbeco Analytical Systems, Inc., Farmingdale, NY). Complete disper- 
sion is indicated when a constant turbidity reading is obtained. Turbidity is measured by directing a beam of light into a 
cell containing the test sample, measuring the amount of light that is reflected at a 90 degree angle by any droplets 
present in the sample and comparing it to the light scattered by a standard reference suspension. The intensity of the 
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light reflected at 90 degrees is measured by a suitable photodetector, amplified and displayed on a digital readout The 
amount of light is directly proporti nal t the degree of turbidity. NTU (Nephelometric Turbidity Unit) is customarily used 
to describe the results from the turbidity measurement using a turbidimeter. Higher NTU means higher turbidity. 

[001 4] Any standard turbidimeter will provide equivalent NTU measurements. For purposes of this invent! n, an NTU 
often or less is optically clear. For example, the NTU of most of commercial apple juice investigated is about 5. An opti- 
cally clear liquid to which a preferred powder composition of this invention has been added will preferably have a result- 
ing NTU of no more than forty NTUs, and preferably ten to twenty NTUs. The compositions of this invention may also 
be added to liquids which are not optically clear. In this regard, increase in turbidity is not of concern. Ringing will not 
occur. Also, bioavailability of the vitamin may be increased. The invention contemplates powder compositions which 
when added to a liquid provide vitamin droplets averaging about 70 to about 200 nm in diameter, preferably about 80 to 
about 120 nm, and most preferably about 100 nm. When the liquid is optically clear, then the liquid remains for all prac- 
tical purposes optically clear after addition of the preferred powder composition. 

[001 5] A modified polysaccharide as used in this invention is specifically defined below. Briefly, the modified polysac- 
charide is a good emulsrfier, e.g. having both hydrophilic (affinity to water) and lipophilic (affinity to dispersed phase) 
moieties. Accordingly the modified polysaccharide preferably has a long hydrocarbon moiety (a fatty acid "tail"). At least 
one polysaccharide is preferably used to make a composition of this invention, but it is possible to use a mixture of two 
or more different polysaccharides in one composition. 

[0016] The modified polysaccharide as used herein has been chemically modified by known methods to be a good 
emulsrfier in an oil in water context to emulsify the oil into a fine dispersion in the aqueous medium. Accordingly, the 
modified polysaccharide has been modified to have a chemical structure which provides it with a hydrophilic (affinity to 
water) portion and a lipophilic (affinity to dispersed phase) portion. This enables it to dissolve in the dispersed oil phase 
and in the continuous water phase. Preferably the modified polysaccharide has a long hydrocarbon chain as part of its 
structure (preferably C5-C 18 ). and is capable of forming a stable emulsion of a desired droplet size (for example 70-200 
nm) under conditions of high pressure hornogenization. By high pressure is meant a pressure of about 10,000 psi to 
about 60,000 psi, and even higher. Modified polysaccharides are well known materials which are available commer- 
cially, or may be isolated by a skilled person using conventional methods. 

[0017] Whether a polysaccharide is a modified polysaccharide as defined in this invention may be determined by 
assaying whether it can maintain an emulsion as defined above by using the polysaccharide to produce a powder com- 
position of this invention as provided below. Briefly, one starts with a crude emulsion made by dissolving the modified 
polysaccharide in a suitable aqueous solvent such as water and during hornogenization adding fat soluble vitamins in 
such proportions as to produce a crude emulsion with a solids content (percent by weight of vitamin(s) and modified 
polysaccharide(s)) of preferably no more than 60% (a solids content of 70% is possible however maybe difficult to proc- 
ess due to the thickness of the emulsion). The amount of lipid, or lipid content, is the lipid component of the solids con- 
tent. The lipid component may be pure vitamin or vitamin in an appropriate diluent. The lipid content preferably makes 
up 75% by weight or less of the solids content If the resulting emulsion has an average emulsion droplet size of about 
70 to about 200 nm after one up to about one hundred cycles of emulsilication (passes) at a pressure of about 10,000 
to 60,000 psi, then the polysaccharide is a modified polysaccharide suitable for use in this invention. The modified 
polysaccharide should also produce an emulsion which remains stable at least until the performance of the next prep- 
aration step - spray drying. 

[0018] A preferred modified polysaccharide is modified starch. Starches are hydrophilic and therefore do not have 
emulsifying capacities However, modified starches are made from starches substituted by known chemical methods 
with hydrophobic moieties. For example starch may be treated with cyclic dicarboxylic acid anhydrides such as succinic 
anhydrides, substituted with a hydrocarbon chain, (see "Modified Starches: Properties and Uses, ed. O.B. Wurzburg, 
CRC Press, Inc., Boca Raton, Florida (1991)). A particularly preferred modified starch of this invention has a structure 
as depicted in below 

O 

II ■ 
Na + 0— C 

I 

St — O— C R R' 

II 

O Formula 1 
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wherein St is a starch, R is an aJkylene radical and R' is a hydrophobic group. Preferably the alkylene radical is lower 
alkylene, such as dimethylene r trimethylene. R' may be a alkyl or alkenyl group, preferably C 5 to 8 . A preferred com- 
pound of Formula 1 is starch sodium octenyi succinate. It is available commercially from, among other sources, National 
Starch and Chemical Company. Bridgewater, N.J. as Capsul®. Making this compound, and the compounds of Formula 
1 in general, is known in the art (see "Modified Starches: Properties and Uses, ed. O.B. Wurzburg, CRC Press, Inc., 
Boca Raton, Rorida (1991)) 

[001 9] Preferably the modified polysaccharide shoidd be at least acceptable for animal consumption. For human con- 
sumption, preferred modified polysaccharides should be GRAS (generally recognized as safe) or an approved material 
for food consumption as determined by the various regulatory agencies world wide. 

[0020] As fat soluble vitamins, vitamin E or its esters (for example, vitamin E acetate), vitamin A or its esters (for exam- 
ple, vitamin A acetate and vitamin A palmitate), vitamin K (phytomenadione) and vitamin D3 (cholecalciferol) are con- 
templated in the present invention; Vitamin E or its esters is the preferred fat soluble vitamin, with vitamin E acetate 
being most preferred. Such vitamins are readily available from commercial sources. Also, they may be prepared by con- 
ventional methods by a skilled person. Vitamins may be used in pure form, or in a suitable diluent such as a fat or oil 
(e.g. soybean oil). Thus the droplets in the powder of this invention may contain one or more vitamins in a pure state or 
in an appropriate diluent. 

[0021] Thus, a preferred powder composition comprises droplets of a fat soluble vitamin which are dispersed in a 
modified polysaccharide matrix wherein 

(i) the droplets average about 80 to about 120 nanometers in diameter, preferably about 100 nm in diameter; 

(ii) the fat-soluble vitamin is selected from the group consisting of vitamin B or its esters, vitamin A or its esters, vita- 
min K, and vitamin D3; and 

(iii) the modified polysaccharide is a modified starch, preferably the modified starch is a compound of 



O 

+ - » 
Na O— C 



St — O— C— R R' 



O Formula 1 



wherein St is a starch. R is an alkylene radical and R' is a hydrophobic group. 

f 

[0022] Most preferably the fat soluble vitamin is vitamin E acetate and the modified polysaccharide is starch sodium 
octenyi succinate. 

[0023] The composition of this invention can comprise from about 0.5 to 75% by weight of fat soluble vitamin (the 
"potency" of the composition) and from about 99.5 to 25% by weight of modified polysaccharide, on a dry weight basis. 
[0024] A preferable percent of fat soluble vitamin is from about 1 5% to about 40%, most preferably about 25% by 
weight. 

[0025] The composition may contain only vitamin and modified polysaccharide in percentages that add up to 100%. 
The composition may also contain a small amount of residual water. The amount of residual water depends on the dry- 
ing technology used, which will be evident to a skilled practitioner. A typical amount of residual water is up to about 4.0% 
by weight. Alternately, other ingredients standard to a vitamin powder composition may be added, for example vitamin 
protectors such as sucrose or maltodextrin alone or in combination, and the amounts of vitamin and polysaccharide 
adjusted accordingly. Therefore also part of this invention is a composition where the ratio of fat soluble vitamin to mod- 
ified polysaccharide is from about 1 :199 to about 3:1 . A preferred composition comprises from about 1 5 to about 40 per- 
cent by weight of fat soluble vitamin and from about 60 to 85% by weight of modified polysaccharide. A preferred ratio 
of fat soluble vitamin to modified polysaccharide is about 3:1 7 to 25. A preferred modified polysaccharide is a modified 
starch, in particular a modified starch of formula 1 . In a particularly preferred composition, the fat soluble vitamin is vita- 
min E or vitamin E acetate and the modified polysaccharide is starch sodium octenyi succinate. 
[0026] Also part of this invention is an emulsion composition which comprises a fat soluble vitamin; a modified 
polysaccharide; optionally a preservativ and water, wher in the droplets of the emulsion are no mor than about 70 to 
about 200 nanometers in diameter. 

[0027] A preferred emulsion comprises about 5% to about 20% by weight of the fat-soluble vitamin, preferably about 
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I™? 2 ° %: ab ° Ut 30% t0 ^ by Wei9h1 01 1,16 m0di,ied PO'^«!haride. and about 50% to about 55% of water 
EL i JT' S 1 !,Ti i0 Il, i L USe,Ul for Pfeparin0 * e powder """PosHion of this invention. A prefeired modified polysac- 
T^Z JiZT ■ S * r * T^'* 8 01 F ° rmUla V E ^««y ^erred is starch sodium octenyilS 

5 ' S r ta T' n E ^ te aC8ta,e - When o* 8 ' ^nents such as preservatives are induded^rX£ 

s cent vitamin, polysaccharide, and water may be adjusted accordingly. «uu«n.mBper 

S°„?! ] ^'f! 5 ' ^ part ? la/ effervescent tablets - ^ of this invention. Such tablets comprise a fat soluble vitamin 
EiTJSf P° J ? aC< ; ar,de 38 described «« *° ***** obtained from the powder ccnSSiTSE 
mventron by formulating the composition into tablets by conventional tabletting means. When added toTlSsuchS 

» I Z ZZa V T 1313,61 and P'^ 68 3 **" *~ ^-solubielSnfn cJmel dfnm 

^JT 8, B meart Separati0n ° f 3 ,0P ,a1 - 80,ub,e vtemin on *• 'i^id. The tablets of this invention 

SSv^fL an/ ^ er COmPOSi,i0n deSCra3ed herein ' for ■"I* compoiions where the S2ZS 

[00301 The present invention is also directed to beverages comprising a mixture of 

15 

(i) at least about 0 to 100% by weight of flavor and 0 to 100% by weight of juice- 

i ( i a JH° ( !! fied P 0 '^ 00 " 9 "^' and a nutritionally supplemental amount of a fat-soluble vitamin in the form of droo- 

X££mT" "** 70 10 "** 200 nan ° metere " diam6ter ' Pr6,erably *«" 80 to aboSTo nZn 

so (iii) water if necessary to bring the beverage weight to 1 00%. 

[0031] Preferred are beverages as described above wherein 

(ii) the modified polysaccharide is a modified starch, preferably the modified starch is a compound of 

0 

30 g 

Na + 0— C 

I 

St— O— C R R' 
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wherein St is a starch, R is an alkylene radical and R' is a hydrophobic group. 

l ™i^z^™^ her « n ,at 8011,15,9 Mtamin is vi,arti,n e acetate and *° 

[0033] A preferred amount for vitamin is from about 5 to 30 mg of vitamin E oer 8 ounroc «* iin. ,m ^ . ■ * 

[0037] This invention is also directed to a beverage comprising a mixture of 

(i) at least about 0 to 1 00% by weight of flavor and 0 to 10fJ% by weight of juice- 
;.) a nutritionally supplemental amount of a fat-soluble vitamin, and a modified polysaccharide and 
(in) if necessary to bring the beverage weight to 100%- y^wnanw, ana 



5 

07/11/2003, EAST Version: 1.04.0000 



EP 0 966 889 A1 

which beverage has an optical clarity of no more than 20 NTUs. 



20 



25 



30 



35 



40 



l003 S T !!!5 6Vera9eS * 91,5 inVenti0n are P re,era b'y "Wined by adding to a beverage a powder composition of this 
mventoa Adding a powder composition of this invention to a liquid requires no special ^^ 0^9^^^ 

^tothenaked ye Any one or mor ofth powder compositions of this invention may beadded to aTeiraaeas 
descnbed herein, to obtam a beverage of this invention, e.g a fortified beveraga For example, the M I eofabtoXta 
may be one or more of vrtam^i E or its esters, vitamin A or its esters, vitamin K and M^eS^^E 
and vrtarrun E acetate. The modified polysaccharide maybe a modrtied starch such as a starch 5rSK3SI^ 
1 starch is starch sodium octenyl succinate. ' P re,erre H 

222. • Fat K S °' Uble Vita "!! ns be addBd in a restora,ive amount, i.e. enough vitamin to replace vitamin naturallv 
present m a beverage such as juice or milk, which vitamin has been lost or inactivated durin pSr^S 

SdT^r b6 ^ ? ^'amenta! amount, i.e. an amount of vaamZnX^ Se for 

riS a n * to 1 consume ^ ° n R °As and other such standards, preferably from about one to ftreelrna the 
RD* A nutritionally supplemental amount of fat soluble vitamin may be readily dexLine^asmrtZZTl^ 

f Z^, a vitamin in driuenl (e.g. edfole oil) may be adjed. This means that the vitamin ieXs! 

™r 

band's SiSZT """V™ Ca * 0na,ed in 816 manner 0f SOft drinte ' as "sdlS^es arS 

•KSSn^T* 8 3995 ° r b6Vera9e C ° nCentra,eS «** COrtain at ,east — «* ^ weight of jSice 2 
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[0042] By way of example, the fruit juices and frurt flavors used herein include grape pear passion fruit Dineanni. 
[0044] As used herein, the term ^ice beverage" refers to a fruit or vegetable juice product which is in a single- 
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iuice. grapefrufti.ce, I^T^HS tne£oV *" * ^ ^ *** *** ,ime 

15 C*£iE^^ — - 8 — - '-or, water and 

trins. polydextrose and mZ*ZZF * ^ ^ d8X,r0Se ' 0001 syn *> solids - fr "<**°. *«■ 

» derived from the edible reproductive part^TedSrt Z h ^ refels 10 * 08e f lavors 

and Vegetable f favor" refers to feZderfci from S "? l" 9 ! T* PUlP aSS ° Cial9d Wrth * e see * 

term "fruit flavor and VegetaWeZor' ' aT^Lfl^ P T» ^ P ' artS - Mso included ^ 

denved from natura. sour?e^ yp^ vegetable fiavors 

el:^ iiiir us ,,awrs ', e - 9 - ,emon rt ,ime ,iav ° rs - «* *«• - 

like juices can be umSS tSavof^on^"^^ IT* ^ Me ' appte ' ^ 

sion droplets *«c^ ft« 2^2?^!^ * ^ COmponen, M sometinies torm * "*> emul- 

8 rav«yL than T ^ 3 ^ 

clouding agents) ar*tw^»usedtol^ft-!^- - ff! P aS6, We,flh,in9 a9ents which *o act as 

ing agents are blS^^ d,SperSed in the bevera9e - Exam P les °< ~* weight- 

opments in Soft Drinks £c^ *" ^ 9Ums - See LR Gree ^ D ^'" 
of the use of weighting and I Sin'n T aLnilTn^ Publishers Ltd. 1978). pp. 87-93, for a further description 
--^«b. fl u2lSi^S^Sir^ Be f d ^ighting agents, enters and emulsion 

the form of theS corionen, ^e Sl^mScT *" ""^ 1h6 ,lavor in * ression desi ^ and 

posrfion, and typically Z o StS bv LZm^ ST ^T^* leaSt 0 05% by weiahl <* the b ^rage com- 
flavor comr^nSZprise o f^E^T^ST 8 "- ^ jUiC6S are USed as ,he n *™- *• 
from 5%^5% juice ^£iS2E2^ * ^ * ^ * *" ^ 

^2S322 SiS^^cSSTS is mixed ^ *■ bGvera9S syrup ° r irto the dri ^ a 

or can and then sealed. Anv t ^^L^T^ Devera 9 e * placed into a container such as a bottle 
«• tata TO, .mourn ^SZKjSSZ 10 ™ to ca *"»"« l ■"•»■«•» d 
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am 10 acid ratio of from about 81 to sbZ 2oTk^nS:.tr . hi ^1 flavor and sugar to add ratio. A 

juice contains aboJ IwlStdf^^T? ..T ^ *" 10 ab0Ut 16 ° Bfix (16 ° Brix means » e 
amount of juic fSwSSS? r^L^U*""* 1 9 ""^ ° f SUCh bevera 9 es de P ends "P°" the 
■ typically from JE "J ^^r?foSnS^ ra9eS h COnta,n,nB ? * 0ut "* iuice ' the su ** is 

iuice. the sugar conJltSS 2!* "T^ I™ ^ to *" 90% 

Brix (other sweetener ^ ng .^ w ^l^^iZ ZZTV^Z * 0Ul 2 ° to aboul 8 ° 
range from about 6- to about 75- Brix Sl^eS^^ '""^ * e SUgar contom «" 

5 S x^roran 9 e™n^ 

^nST * ? sweet- 
sweetness intensity a^^SZ^'^^^° SW6eteners ' Ws pending upon the 

14%) by weight fo - c!SiS55 £?£L^ hT' *" "T^ be fr0m 1% t0 14% ^ ical| y fr ™ 6% to 
ing the amount of su^aTfortfvS^^ <r ° m l ° 13% by ««« h determin- 

==ten^ 
^^^^ 

ble vitamins. In some ££££ Zt^Xn* * *" *" C ° mp0 * n of * 

may be used to avoid incr* tg SS£ oft SmS to^SK"*"* C °- mP ° S *' 0nS ° f ■* invenlion 
to the skin, hair, or nails, for exarmle "ten care 21^? 6 "* deSi9ned for Ww** 

compositions for use on the to TnL I c£ T ^ l0t,0nS> 0r sticks ' various oint ™nts, make-up 
maintain other acfcv^ ? po,ishes ' and 816 ■» ™e cosmefc 

ments, lotions, and the like !HE«IEK^ ,0 ' m 01 ° im - 

powder composition of this invert cn^dd?*^ T ^ W6 " kn0wn t0 1,16 sWlled P erson - ^ 

blended into the cosmetic appropriate tme ,n the production process such as to be thoroughly 

100 nm), and which are dispersed in a modtfied po*£2S ma^l b^d e by"' "** *** 

to SSS 2 *X * § ^ P ° lySaCCharide * 3 P6f i0d * *~ «*«* * the modeled po.ysaccharide 
a*^ 

c = he crude emulson of step b un*l the size of the dropi w rtrt n the emuLon „ determined to be 1500 

foSSSSSSS^ T 0 * 5 ° C 40 — 75 ° C 31 3 i«« about ■ 

droplets with average £ i^lS^S,? 3 ^ SUPP,ement e ™ ISi ° n rt 
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iS* ^,l! mU,Si0n * ? * d t0 0Wa,n 3 powder ^sif'on which comprises droplets of a fat soluble vitamin 

rXiSSST ^ 70 to *** 200 nanome,ere in - *"* ™ in * -3E 

5 Kra^toTo^^ 

in water and to fully utilize rts functionality. To ensure complete dissolution of modified polysaccharide within a «~nn 

1 1 ^ ,0 ^ 7 °° ° f 8000 iS Pref8rab,e ' after *** ,he «*J ZSv' 
cooled to about room temperature or a little higher (about 30°) conveniently 

15 of tune per pass will depend on system parameters including emulsion viscosity, batch size f low ra taWiSEr? 

HfT 9te L S Wl " "?? 0n *• Predse Processin 9 format and may be van* pTnSn to 

obtein the desired results. Emulsification passes should continue until testing shows ttet the desin^ dmn.S 5 

5 composition produced by this process is part of this invention povraer 
; ^ng beverage shou« display no ringing. ,n addi*,. the added vfemin may be provK 

potency (which is percent by weight of vitamin) of from about 0.5% to TnSSSTJS2S^L Z ! 
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liquid to which*. f^^JSS!S^^^ " ^V"" 1 ** P^er. and the droplet size in the 
ing pressure. men a givimmb^^ 

sure cannot be increased 0 Sw5 ™m ^JSST? W " pr ™ de smaller However, if the pres- 

resutt can be obtained by taS^^n^^ ^ ' * *" eq " Pment b ™ 9 «* *" the ™" 

sible to add less of a hfgher poSJ ^SSSSTZ H * *" ^ iS *" most im P or1ant »*Wa It is pos- 
• the higher potency ^!E2£S22S£ VZSKX ^ Wder 4 t0 k flet the «"» °< bit if 

effect of tt,e dropieYsTand ^S^ZJT " *" * a * tad Wi " n0t ne * ate •» 

and especially about 30 OOoSilSJSS^ . ^ ' T ^ Pr6,erably fr0m ^ 20 - 000 to ««»* 35.000 psi 
of the?ol«s ££S A preSd ^^^^oT™ J - ^ ^ ^ ^ C ° rtent iS 75% or £ 
has a solids content of from about S^ataJ ?££ m ^ partaJ,Br, » 30 - 000 P* A preferred crude emulsion 
» t°about50%.Apreferreo^ 

a droplet size in toe wJSSKJS SS£5££SJ£ ^ ".EE" ° f P38SeS Wi " be required t0 atein 
[0066] Thevariousstepsinthel^^ 

equipment. A stalled person given the auidanr* cZ»JhZ ■« I TT * h ° dS USin9 conventi °na' reagents and 
tent (for potency), ensure. ^f^? to J* ,he emul ^°". «* and lip* con- 

o sition of this invention. m,tS d thlS ,nventoa to readilv a powder compo- 

P^i^ ?™ <* * soluble vitamin and modified 

! si?™ 

pref erabiy about 80 to about 1 20 nm nSSSSiSSS L 1 ° f ^ 70 10 200 nm ' 

of fat soluble vitamin, 30-40% by weiaht of , mSSrS ^ , ^ ^ conta,nin 9 ab°ut 5-15% by weight 
emulsion may be prepared i * 2aSS £21 frES"?^ . md 5IWS% * weight water is an ^mp'e. The 
water and JLZ ^^^^o^Z^^T « h ™ heatin S and «*U can take plL The 

conventional mixino mnsi ..^hl ZI-"r„ " ^ ' tn f.?. Ssel < f ° r * "*0 a colloid mill or any other 

tJonal particle size analyzer CSrclSSS ml* . ."Tl Dr0ple ' S ' Ze may be measured bv «V «™en- 
or Autosizer lie (Malvern Ir^umerts loXoZh maT' ^ teChniqUe - ™ e Ma,vern Z ^ 3 
[0070] The crude mJS^Z JSfS&^rSSi 8 ^«*» ~ing device, 

device selected should provide a suffideL hiTnT^m M IT t WW* and vessels for this purpose. The 

aiso possible to use a water jet l^^^SSSSlSSX' T"*™? [New,on - MA > l{ is 

be transferred from the holding vessel to tfJemuSS dL> M,nnea P° ,,s ' MN )- "^^ crude emulsion may 

ging of the microfludizer The ZSmtoe 2l 8 SUitabl9 6ieve ° rder to P revent from 

Place is best kept betweeT™^ <£""* I'T ^ e ™'^°n) take' 

as an ice water bath to control the tXeVlri^hlh JL? ^ ° UP l ° ^ 75 ° ^ a ^ svs »em such 
be set at a suitable pressured . 0 0 O^^o^ Jl iTT'* ^ PUmp ° f the emuteif V"9 device should 

device may ^J^a J^n^nS ^'"^ deSired draplet size )' Note *« P^ure in the 
Microfluidiz'er varies ^^TSSSS^SSTi' ^ ^ ^ A 

[00,] Ho^oncontinuesforasSr^^^^^^^ 
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***** ^r", srcsr^^rarr ^ * - 

s Description of the Figures: 
[0072] 

3 - microfluidizer. M-210C-E/H W^n^^^^L^""^ 1,000 li,9rs/hr - mm - 100 bar 

can 6 - pump integrated to MinJZy ^ — 1 °' C > 5 " ^ 

« S^2i2Si£ ^ ^ ** (NTU) * 1 «■* E <**> and 26,5% vfcmin 

[0073J Tne following examples served to demonstrate the present invention, but are not intended to limit it in anyway. 

Examples: 

Example 1 

UT2 * ^ ° h SOd ' Um 0Ct6nyl SUCcinate (1 ° W was in 80 -C distilled water M4 5 km a*«t th. . *• 

cooled to about 30° C, vitamin E acetate /i R7 m u, ae ^ a ^ !, . ^" er < 14 * 5 ka J After tt 19 solution was 

15 mg vitamin E acetate per 240g7»S '"«"»9™»«*d«yaboutre.9OTUa a concentration of 

•rage concentrates or syrups. Hie eflervescanl tahla « \, - ■ ™™ d ' nto *" """"We or bev- 

(hUN. do not Jener^ »« an orSSSLl^l^'* *• "•"•■«• *««< » dissolve 

W-sparMri g -^ g e|uioe ra nipfeing6W m noeiul< ; eand45% cajbonated water 

mwwtnM nec«r cornpH^ 25% pe,, te „ ^ — ^ ^ ^ 

tanana, apric* n^ZTpT!^£ W " ** man »°' • ■*"«* PW. 

(g) full-strength orange juice; 

(h) full-strength apple juice; 

(i) full-strength flavored cow's milk 
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10 



15 



Table 1 





% Retention (based on initial 






assay) 




Initial assay, % 


1MO 


3 MO 


6 MO 


J 1473 


99.8 


99.1 


99.1 



20 



respectively. retention were 92%, 102% and 101% m water, Gatorade and apple juice, 



25 



30 



35 



Table 2 



Chemical S tabili ty in beverages at Room temperature and 5 °C 

% Retention (based on initial assay) 
Room temperature 




in Table 3. gatorade at about 8 - 12 mg vitamin E per serving to give a ODtical darih, ^ 



serving to give a optical clarity as shown 



40 



45 



50 



55 
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Table 3 

Optica, wnqr or vitamin E fortified apple juice and Gatorade at 5 *C and room tern- 

perature. 



Turbidity a , NTU 
APP' 6 Juice I Gatorade Lemon- Ice 



10 



Before pasteurization I 4.4 
After pasteurization | 3.6 
~5*C 



30 mg I 


Omg 


15 mg 


30 mg 


27.2 I 


4.5 


16.0 


29.7 


24.6 I 


4.1 | 


15.5 


27.6 



15 



20 



25 



2 MO 

3 MO 
Room Temp. 

1 wk 



3.9 


14.4 


I 24.1 


3.8 


16.2 


29.5~1 


3.9 


I 14.7 


24.6 


3.8 


16.8 


30.5 


Ts 


14.4 


| 24.9 


3J 


1 17.0 


1 31.2 


3^5 


14.9 : 


25.0 I 


37 


17.5 | 


32.7 


3.5 


15.2 


25.7 I 


3.7 


18.4 


34.3 J 




15.4 


26.1 J 


3.5 


19.4 


36.4 



14.1 I 24.5 



2wk 



31.4 



3.4 



14.9 25.4 



30 



3.8 



18.7 



33.3 



25.6 



51.4 



35 



L^'lif 6 ^ZT from Red Frozen Juice Concentrate) and Gatorade 

Lemon Ice were (Drifted at 8. 1 5, and 30 mg per serving (240 g) 
b. Microbial spoilage was noticed. 



Example 2 



iLhomogenizerathighspeedfo^m^^ 

M-l i o at a flow rate of about 5M mTpef nute TtatmStall? "TJf"' at abCUt 9000 PSI Microfl "idics 
the droplets of the emulsion reached atautl 16 r^«J^ . I tr ° UQh the homo 9enbatJon process until 
- = eof«heemu^ 

Se pe? 2 T g U ^ t r diSP6reed ln W8,er t0 9iVe 8 »** °< 12 3 ™ at 



a concentration of 15 mg vitamin E 



50 



Example 3 



55 



homogenizer until the droplet .ietal Wol £5 nnf T^l ■ * Wh " e bein9 hom °9 e ™«* with a lab 
any undissolved large pales. T^mS^S^!,^^^ * sieve to ren ™ 

pressure h^ftJTa^tZltSl^ - *f 15 ' 000 «* "* - »*" 
droplets of the emulsion reached about 125 nm D^ZTl^Zn^ T. homo 9 en,zati ° n P«»» until the 
at around 25 to 35 «C with a cooling system mogen.zat.on. the temperature of the emulsion was kept 

[0086, The emulsbn was spray dried (Yamato Mini Spray Dryer; Model ADL-31) to g^e the vitamin E powder. The 
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emulsion droplet size of the powder in water was about 136 nm 

EE" J2 T2£ <i%SS£r used - 10 *** Gatorade and "*» « 1 5 

the beveraaes anrf ZITj 1 9h ° d forW,catlon - appropriate amount of the powder was dissolved in 



75 



20 



25 



Table 4 



Before Pasteurization 



After Pasteurization 



Turbidity, NTU* 



Gatorade Lemon Ice 



56.5 



55.6 



Seneca Apple Juice 



48.6 



47.8 



' the concentration was 15 mg vitamin E acetate per 240 g/8 oz. beverage 
[0088] Fortification to about 6- 8 mg per 8 oz. serving would provide a turbiditv level below ™ wti i w»h ♦hie . 

bldtbetowao ' ° h W ° UW Pr0Vld9 3 P ° Wd8r W * h C0Uld 06 added to a be ™*e at 15 mg/8 oz au Jr 
Example 4 

[0089] Starch sodium octenyl succinate (29.64%) was dissolved in a 80 °C distilled water (53 04<n Aftor 

35 Example 5: Effervescent Ta frlefc; 

[0091] Tablets were produced from the powder of Example 1 at 26 24% and Examote 3 at d? w « i«, - , 
and compared with tablets produced from a current 50%\Liin E S£ Sdud ^Se JaSelf T^f snJ ta c 
^ powder used for comparison may be obtained from Ro*e V^^^^^ 9 5 ° % ^ 



30 



45 



SO 



Material 

Dry Vitamin E 26.25% SCT 
Dry Vitamin E 42.5% SD 



Dry Vitamin E 50% Type CWS/F 



Table 5 

Lot No. 

16/98-8 (produc ed as described in Ex. 1) 
27903-076 (produced as described in Ex. 2) 



51 23 49 



55 
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Tabletting Characteristics 
Formula 
s [0093] 



10 



15 



20 



25 



30 



35 



40 



Antioxidant (6 mg/200 mg/50 mg) 

(Beta Tab 10%E/Ascorbic Acid, Fine Granular / Dry Vitamin E 50%, Type CWS/F) 



Table 6 
Effervescent Tablet 



E 26.25% E42.1% I E50.0% 



45 



Suppliers 
[0094] 



50 



Mannitol medium granular Roquette FrSres, 4 rue Patou. F-59022 Lille C6dex Ranee 
Hoechst AG, Postfach 800320 Frankfurt/Main 80, FR. Germany 
Givaudan Dubendorf AG, CH-8600 Dubendorf, Switzerland 



Procedure 
[0095] 



55 



I Pass 3*12 through 1 .00 mm sieve and mix with 1 and 2 for 15 minutes 

II Compress into effervescent tablets 



1 1 Composition 


Label Claim i 


Ovrg. 


Quantitis 


I Quantities 


Quantities I 


rr 


i 


mg I 


% 


mg/Tabl. 


I mg/Tabl. 


mg/Tabl. 


1 Beta-Carotene 


6.00 


20 








as Beta Tab 10% E ~~ 






1 72.00 


72.00 










72.00 1 


ri" 


Vitamin C 


200.00 f 


10 








1 as Ascorbic Acid, Fine Granular 






220.00 


220.00 


220.00 1 


IT" 


I Vitamin E 


50.00 [ 


10 


1 






| as Dry vitamin E 26.25% SD Lot 16796-8 






| 209.52 








| as Dry Vitamin E 42.1% SD Lot 27903-076 








130.64 


<110 


|~4~ 


[ Citric Acid Anhydrous, Medium Granular 






1300.00 


1300.00 


1300.00 I 


1 5 


I Sodium bicarbonate 






800.00 


800.00 


800.00 


1 6 


I Sodium carbonate 






1 80.00 










80.00 


80.00 I 


1 7 


I Mannitol MG 1 






1138.48 




1 8 






1217.36 


1 238.00 1 


I Aspartame 






20.00 


20.00 








20.00 1 


(~9 


I Sodium cyclamate 






30.00 


30.00 


30.00~1 


1 10 


| Polyethylene Glycol 6000 Fine Powder 2 






100.00 


100.00 


100.00 I 


1 11 


I Orange flavor Permaseal 7401 6-71 3 








20.00 


I 12 






20.00 


20.00 I 


Tangerine flavor Permaseal 74740-31 3 






10.00 


10.00 


10.00 I 


| | Total Tablet Weight 






4000.00 


4000.00 


4000.00 ] 
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20 



25 



30 







E 26.25% 


E42.1% 


E50% 


10 


Tabletting machine 


: Comprex II 


Comprex II 


Comprex II 


Punch 


: 25 mm FFBE coated 


25 mm FFBE coated 


25 mm FFBE coated 




Compression force 


: 50 KN 


50 KN 


50KN 




Hardness 


:65N 


63N 


77N 


15 


Friability 


:1.0% 


1% 


1.0% 




Disintegration Time 


: 2 min 15 sec 


2 min. 5 sec. 


I min. 45 sec. 



35 



Results 



Example 6 



40 


Parti 


Ingredients 


CTFA designation 


% by weight 




Deionized water 


| water 


57.05 






Monamid716 


lauramideDEA 


5.00 






liquid DL-panthenol-50% 


panthenol and water 


2.00 


45 




25% vitamin E acetate power 


tocopheryl acetate 


0.80 






phytantriol 


phytantriol 


0.10% 




Part 2 


1 Standapol ES-2 


sodium laureth sulfate 


30.00 


50 




Mirataine CBS 


cocamidopropyl hydroxysultaine 


3.00 




Part 3 


sodium chloride 


sodium chloride 


1.00 






citric acid 50% solution 


' citric acid 


0.30 


55 




perfume 


fragrance 


0.20 




Kathon CG 


methylchloroisothiazolinone 


0.05 








(and) methylisothiazolinone 


100 
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Claims 

* 

1. A powder composition which comprises droplets of a fat soluble vitamin which droplets average about 70 to ahn,* 
200 nanometers in diameter, and which are dispersed in a modified polysaccharide matST 

2. A powder composition of daim 1 wherein 

> the droplets average about 80 to about 120 nanometers in diameter, preferably about 100 nm in diameter- 

(iii) the modified polysaccharide is a modified starch, preferably the modified starch is a compound of 

0 

Na + 0— C 
I 

St — o— C R R' 

0 

^ Formula 1 

wherein SI is a slaren, fl is an alkylene radial and R' is a hydrophobic group. 

7. An effervescent tablet comprising a powder according to any one of claims 1 -4. 

8. A beverage comprising a mixture of 



(i) at least about 0 to 1 00% by weight of flavor and 0 to 1 00% by weight of juice- 
S?nn l l°2!"l POlyBaCCl I aride ' " ld 9 nutritiona "y supplemental amount of a fat-soluble vitamin in « 
nm i«r a :r S *** "° * *°" 2 °° " «™«<- *S» * about 120 



in the form of 

ers in diameter, preferably about 80 
water if necessary to bring the beverage weight to 100%. ' 
9. A beverage of claim 8 wherein 

^T^Toi Se,6Cted ** m * Vtemi " E - te — * A or its esters, 

(10 the modified polysaccharide is a modified starch, preferably the modified starch is a compound of 
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O 

+ - I 

Na O— C 

I 

St— O— C R R' 

I 

0 



Formula 1 



wherein St is a starch, R is an alkylene radical and R' is a hydrophobic group. 

1 2. A beverage of any one of claims 8-1 1 which contains 0% flavor and 0% juice. 

13. A beverage of any one of claims 8-12 which additionally contains a sweetener. 

14. A beverage comprising a mixture of 

(0 at least about 0 to 100% by weight of flavor and 0 to 100%by weight of juice- 
.Q a nutritionally supplemental amount of a fat-soluble vitamin, and a modified polysaccharide and 
On) if necessary to bring the beverage weight to 1 00%; MU'ysaccnariae. ana 



which beverage has an optical clarity of no more than 20 NTUs. 

1S " iem^lTtoT^™" C °T Sifc0n WhiCh C ° mpriSeS drop,ete * a fat so,ub,e *u* which droplets 
^J££S££* °° nan0meterS di3meter ' ^ «** " in a *— Polysaccharide 

IKSS^I^^ for a P— °< time sufficient for the.mod, led porysaccha- 

t adding fat-soluble vitamin to the solution of step a to form a crude emulsion, preferably a crude emulsion 
having a solids content of from about 30% to about 50%, more preferably of about 4^ 

nmTS !" CTUdeemulsion * b untilthe *■ ° f droplets within the emulsion is determined to be 1500 
d « e „™' Sifyin9 ,hS Crude emulsion «* ste P c at a temperature of about 5°C to about 75°C at a dtkm « nf n h„,- 

l?!l? S ^ 8 e 7f slo " ols,e P dto! * l *'«l»««l»c«"lposi«on»hicl. oanptises *q»« s of a (at soluble v». 
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Fig. 1 




Y 

▼ Product 
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PIG. 2 



The Effect of Emulsion Droplet Size on the Optical Clarity of Vit E 15% SD 

and Vit. E 25% SD Water Dispersion 



r 



30 



25 



b 20 



O 15 
o 



Q. 

O 



10 



0 



80 



O 15.75% vit. E 
□ 26.25% vit. E 



□ 




r = 0.72 



-i — i — i I ■ ■ i | 



J 1 1 1 1 I ■ I i , . I 



100 



120 140 160 
Particle Size (nm) 



J i L 



180 200 



20 

07/11/2003, EAST Version: 1.04.0000 



EP 0 966 889 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 1559 



DOCUMENTS CONSIDERED TO BE RELEVANT 



I Caiegoryl Citation of document with indention, where appropriate 
of relevant passages ' 



A 
A 



PATENT ABSTRACTS OF JAPAN 
vol. 909, no. 096 (C-278), 
25 April 1985 (1985-04-25) 
& JP 59 227243 A (AJIN0M0T0 GENERAL FUUZU 
KK), 20 December 1984 (1984-12-20) 
* abstract * 

GB 1 026 493 A (EASTMAN KODAK COMPANY) 

EP 0 239 086 A (BASF AG) 

30 September 1987 (1987-09-30) 

WO 97 44009 A (CERESTAR HOLDING B. V ) 
27 November 1997 (1997-11-27) 

EP 0 811 633 A (CERESTAR HOLDING BV) 
10 December 1997 (1997-12-10) 



1-3,5,1! 
1,5,15 

1,5,15 

1,5,15 



Relevant I CLASSIFICATION OF THE 
to claim I APPLICATION (lntCL6) 



A23L2/39 

A23L1/302 

A23L1/303 

A23L1/0522 

A61K9/16 



TECHNICAL FIELDS 
SEARCHED flntCl6) 



A23L 
A61K 



8 
■» 

o 

EL 



CM 



o 



u. 

O 
a. 

LU 



The present search report has been drawn up for ail claims 



Place cf search 

BERLIN 



Dale of completion of the search 

6 September 1999 



x 

Y 

A 
O 

P: 



CATEGORY OF CITED DOCUMENTS 

: particularly relevant if taken alone 
particularly relevant if combined win another 
document of the cams category 
techno logical background 
: non-written disclosure 
intermediate document 



Examiner 



Caturla Vicente, V 



T : theory or principle underlying the invention 
E : tamer patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document oited for other reasons 

A : member of the tame patent family, corresronoirtg 
document " 



21 

07/11/2003, EAST Version: 1.04.0000 



EP 0 966 889 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 11 1559 



This annex lists the patent family members relating to the patent documents cited in th« *K™*™«+; >a c . L 

The member* are as contained in the European Patent Office EDPffle^n above^entioned European search report. 

The European Patent Office is in no way Hable far these particulars which are merely given tar the purpose of information. 

06-09-1999 



Patent document 
cited in search report 



JP 59227243 A 



GB 1026493 



EP 239086 



Publication 
date 



Patent family 
members) 



20-12-1984 



Publication 
date 



NONE 



NONE 



30-09-1987 



DE 3610191 A 

All 593081 B 

AU 7062887 A 

DE 3779466 A 

JP 7096649 6 

JP 62240364 A 

US 4844934 A 



01-10 
01-02- 
01-10- 
09-07- 
18-10- 
21-10- 



•1987 
1990 
1987 
1992 
1995 
1987 



W0 9744009 


A 


27- 


•11-1997 


DE 
EP 


19619837 A 
0904051 A 


20-11-1997 
31-03-1999 


EP 811633 


A 


10- 


12-1997 


CA 
JP 


2206936 A 
10053601 A 


04-12-1997 
24-02-1998 



For more details about this annex : see Official Journal of the European Patent Office, 



No. 12/82 



22 

07/11/2003, EAST Version: 1.04.0000 



